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ABSTRACT 
The project consists of three stages. The fust stage demonstrates, through 
experimental works on the highvoltage deck of electron beam accelerator unit; filament 
control circuit board and beam control circuit boards. In these circuit boards, an analog 
signal flows from low voltage sides via optical link cable to the ground and transmitted 
to the highvoltage side. The calibrations were made to ensure its safe operation. The 
second stage was to generate a new method of filament control and beam control circuit 
by constructing a Programmable Logic Controller (PLC) using the STEP 7-
MicroIWIN32 and SIMA TIC WinCC software provided by SIEMENS AG. It is capable 
to operate under a highvoltage potential. It uses a PROFIBUS technology as the central 
connecting link for digital signal flow in the system. The advantages of the digital 
solution are the speed of data transmitting in both directions are faster and better signal 
to noise ratio (SNR) than analog solution. Finally, as the circuits in both projects were 
operated under a highvoltage potential, there would be a conflict with the transient 
voltage upon the components, equipments and cables installed in the circuits. Therefore, 
in the third stage, one circuit protection was created and examined to show transient 
voltage fault investigation methods and possible solutions. At the end, the project is 
attempted to expand the automation technology in highvoltage area and support future 
development in this area 
v 
ABSTRAK 
Pernbangunan projek ini terbahagi kepada tiga peringkat. Peringkat awal projek 
rnelibatkan pengujian ke atas dua buah papan litar yang akan dipasang di dalam "dek 
voltan tinggi", unit pernecut sinaran elektron; litar kawalan filarnen dan litar kawalan 
sinaran. Isyarat analog digunakan sebagai agen penghantaran rnelalui kabel perhubungan 
optik dari bahagian bervoltan rendah ke bumi sebelum di hantar ke bahagia n bervoltan 
tinggi. Penentuukuran di laksanakan untuk rnernastikan kedua-dua litar beroperasi 
dengan tepat. Peringkat kedua rnelibatkan penghasilan fungsi litar yang sarna seperti 
peringkat pertarna tetapi dilaksanakan melalui kaedah yang baru iaitu dengan 
mengadaptasi PLC rnenggunakan peri sian STEP 7 MicrolWIN32 dan SIMA TIC WinCC 
daripada SIEMENS AG. Ia rnenggunakan teknologi PROFIBUS sebagai pusat 
rangkaian perhubungan untuk isyarat digital dihantar di dalarn sistern. Kelebihan isyarat 
digital ialah kelajuan penghantaran data di kedua-dua arah dan isyarat-ke-hingar (SNR) 
lebih baik daripada isyarat analog. Di sebabkan litar di kedua-dua projek terletak di 
bahagian bervoltan tinggi, maka akan wujud permasaalah terhadap voltan lampau ke 
atas kornponen, peralatan dan kabel yang dipasang di dalam litar.Oleh itu di peringkat 
ketiga projek, sebuah litar perlindungan dicipta dan diselidik untuk mengetahui 
pertahanan terhadap voltan lampau dan penyelesaiannya. Akhimya, projek ini berupaya 
mernperkernbangkan penggunaan teknologi automatif ke bahagian bervoltan tinggi dan 
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CHAPTER I 
INTRODUCTION 
This chapter describes about the project's introduction. It consists of overview, 
project aim, objectives and scopes of the project. 
1.1 Overview 
Nowadays, automation technology confront with a difficulty in constructing 
equipments for applications in the highvoltage aspects. Programmable logic controllers 
(PLC) and other electronic components for example have to be protected against over-
voltages and in the case of electron beam systems also against x-rays. The project was 
implemented based on the electron beam sterilization system provided by a company in 
Sweden; Electron Crosslinking AB. Accomplishment of this project was focused on a 
new electronic design of two circuit boards inside the High Voltage Deck of the electron 
beam unit. In this system, the PLC used for controlling the data was located in low 
voltage side and the circuit boards were placed under a high voltage potential. It was 
required to transmit data from low voltage side to high voltage and back. Till now, there 
was no path for PLC which was designed to be used in the high voltage side thus the 
data has to be sent to the ground before it was transmitted to the high voltage side. The 
data was transmitted in analog signal. The functions of filament control and beam 
